Hemagglutinin/Adhesin domains of Porphyromonas gingivalis play key roles in coaggregation with Treponema denticola.
Porphyromonas gingivalis and Treponema denticola are major pathogens of periodontal disease. Coaggregation between microorganisms plays a key role in the colonization of the gingival crevice and the organization of periodontopathic biofilms. We investigated the involvement of surface ligands of P. gingivalis in coaggregation. Two triple mutants of P. gingivalis lacking Arg-gingipain A (RgpA), Lys-gingipain (Kgp) and Hemagglutinin A (HagA) or RgpA, Arg-gingipain B (RgpB) and Kgp showed significantly decreased coaggregation with T. denticola, whereas coaggregation with a major fimbriae (FimA)-deficient mutant was the same as that with the P. gingivalis wild-type parent strain. rgpA, kgp and hagA code for proteins that contain 44 kDa Hgp44 adhesin domains. The coaggregation activity of an rgpA kgp mutant was significantly higher than that of the rgpA kgp hagA mutant. Furthermore, anti-Hgp44 immunoglobulin G reduced coaggregation between P. gingivalis wild type and T. denticola. Treponema denticola sonicates adhered to recombinant Rgp domains. Coaggregation following co-culture of the rgpA kgp hagA mutant expressing the RgpB protease with the rgpA rgpB kgp mutant expressing the unprocessed HagA protein was enhanced compared with that of each triple mutant with T. denticola. These results indicate that the processed P. gingivalis surface Hgp44 domains are key adhesion factors for coaggregation with T. denticola.